Objective: This randomized pilot study evaluates whether seropositive patients who are randomly assigned to receive a supportive-expressive group therapy plus education intervention show greater improvements in increased immune function and decreased viral load compared to those randomly assigned to an education-only intervention. Method: Fifty-nine individuals *This research was funded by two NIMH grants, one to Alan F. Schatzberg, M.D. (MH47573-0751), the other to David Spiegel, M.D. (MN54930).
INTRODUCTION
The increasing evidence of the efficacy of the pharmacologic treatment of HIV infection [1] [2] [3] [4] [5] and of its psychiatric comorbidities [6, 7] has sometimes led clinicians to minimize the importance of psychological interventions as an adjunctive treatment. These pharmacologic breakthroughs require patients to adhere to complicated treatment regimens that are not curative, nor are they fully suppressive of HIV replication in all instances [8] [9] [10] [11] . In addition, some HIVseropositive persons are less likely to receive state-of-the-art pharmacotherapy; they tend to be women, injection drug users, African Americans, and those with less education [12] .
Psychosocial interventions can play a role in enhancing the quality of life for HIV-seropositive individuals [13] [14] [15] [16] . Intensive psychotherapeutic treatments have been shown to be especially effective in reducing distress among those infected with HIV. Group-based interventions have been effective as well. Chesney and colleagues [16] reported that coping effectiveness training resulted in reduced stress and anxiety among men living with HIV. Kelly et al. [17] found that supportive-expressive group therapy was significantly more effective than a cognitive-behavioral comparison treatment in reducing psychological disturbances among HIV-seropositive men. Furthermore, there is evidence that such psychosocial support may contribute to an enhancement of physical health. A wide range of biological, psychological and social factors such as depression, social support, coping style, and life events are related to markers of HIV disease progression such as CD4 count, natural killer cell activity and viral load [18, 19] as well as to disease progression itself [20] [21] [22] . Additional research on the effect of psychosocial interventions on markers of HIV-related disease seems warranted.
Currently, the results of randomized trials provide optimistic preliminary evidence regarding the biological benefits of psychosocial interventions for people with HIV/AIDS. Recently, Petrie [23] reported that patients randomly assigned to write about emotional compared to neutral topics had lower viral loads and increased CD4 counts. A cognitive-behavioral stress management intervention with asymptomatic gay and bisexual men found that those who enrolled in treatment after learning of their HIV-seropositive serostatus had significantly higher CD4 counts in comparison to their no-treatment counterparts [24] . Ironson et al. [25] found that HIV-seropositive men who participated in a cognitivebehavioral stress management intervention were more likely to be symptom-free two years later. Goodkin and colleagues [26] found that participants in a bereavement support group for HIV-seropositive individuals, that took place for 10-weeks, 90 minutes each week, had greater CD4 cell counts and fewer physician visits during the 6-month follow-up period compared to a control group. Lutgendorf et al. [27] found that HIV-seropositive gay men, randomly assigned to a 10-week, group cognitive behavioral stress management intervention, compared to those in a control group, showed more reduction in herpes simplex virus-type 2 immunoglobulin G antibody tests. However, Coates et al. [28] did not find any significant benefits in immune status associated with stress reduction training. Thus there is a need for further research on psychoneuroimmunologic effects of psychosocial intervention among those with HIV infection [29] .
The current study was designed to explore the efficacy of supportive-expressive group therapy in improving the immunological status in both HIV-seropositive men and women, as measured by HIV (RNA) viral load level and CD4 cell count. Each is important, as change in their levels correlates with disease progression [30] [31] [32] [33] [34] . To our knowledge, this is the first randomized clinical trial testing the efficacy of supportive-expressive group therapy in improving health outcomes in HIV-seropositive individuals.
METHOD

Study Design
This study used a 2-group (experimental and control) randomized trial focusing on the changes occurring after 12 weeks of supportive-expressive group therapy. The primary dependent variables were changes in CD4 cell count and changes in HIV viral load.
Recruitment
Fifty-nine HIV-seropositive individuals (16 men, 43 women) who ranged in age from 20-51 years (M = 38.5, SD = 7.6) were recruited for the current pilot study in years 1997-1999 from a larger parent study. Participants were recruited from the San Francisco Bay Area and Sacramento through newspaper advertisements and through two major county hospitals, a university hospital, and community medical clinics. Approximately three people were approached for every one who agreed to be screened. All subjects were documented HIV-seropositive, over age 21, and had sufficient proficiency in English to comprehend questionnaires and participate in group therapy if assigned.
Informed Consent
All subjects were willing and able to provide informed consent and to be able to attend psychotherapy group meetings on a weekly basis if randomized to the group therapy condition. Exclusion criteria included severe psychiatric disorders, particularly those that could be anticipated to require psychiatric hospitalization. Other exclusion criteria included: Acute tuberculosis, participating in an ongoing HIV/AIDS related support group or attending at least three months of an HIV/AIDS related support group within the previous year, mental retardation (IQ < 70) or deafness. Patients currently enrolled in any psychotherapeutic clinical trial were also excluded. Childcare was subsidized and transportation supplements were provided to lower the barrier to attend assessment and group therapy sessions. Participants were those recruited in the latter phase of the larger study. In comparing the 59 participants in this analysis to the other 127 participants in the larger study, several significant differences were found in demographic characteristics or medical status. Compared to other participants in the parent study, participants in this analysis were significantly more likely to be female (72.9% vs. 30.7%, c 2 (1) = 4.14, p < .05), African American (44.4% vs. 28.8%, c 2 (1) = 4.14, p < .05), less likely to be White/European American (46.3% vs. to 62.4%, c 2 (1) = 4.00, p < .05), younger (M = 38.5 years vs. M = 41.3, t (176) = 2.21, p < .05), and had completed fewer years of education (M = 12.9 vs. M = 14.0, t (172) = 2.32, p < .05). This is largely due to our focus on recruiting women and ethnic minorities into the latter part of the parent study, to ensure that our overall sample would include sufficient women and minority representation.
Participants in this study ranged in age from 23 to 50 (M = 38.5, SD = 7.3), and had completed 3 to 20 years of education (M = 12.9, SD = 2.8). Eighty-nine percent of participants had annual family incomes below $20,000. Ethnicity was reported as 44.4% as African American, 46.3% White/European American, 9.3% Latino/Hispanic, 7.4% Native American, and 3.7% Pacific Islander (13.0% of respondents reported two or more ethnic backgrounds). Most participants were heterosexual (59.3%), 33.3% were lesbian/gay, and 7.4% bisexual. Most were either single (44.4%), separated (9.3%), divorced (9.3%), or widowed (9.3%), with only 24.1% reporting being married or living as though married. Most participants did not meet T cell count criteria for AIDS at baseline (59.3%). Sixty-four percent (64%) of the subjects reported that they were taking antiviral medications.
Procedure
The current investigation explored whether biological measures of HIV changed in response to psychosocial intervention. Informed consent was obtained for each participant based on a protocol approved by the appropriate institutional review boards. Subjects completed baseline assessments and then were randomly assigned to an intervention or control condition. Randomization was made by a computerized random-number generator, stratifying by gender and by whether or not subjects' CD4 cell count was equal to or greater than 200 or lower than 200. Thirty-two were randomly assigned to the group therapy plus education condition, while 27 were randomly assigned to receive the education-only intervention. Current anti-retroviral medication status was the only statistically significant medical status or demographic that differed between the treatment group and the control group, with participants assigned to the treatment group less likely to be taking anti-retroviral medications than those assigned to the control group (53% vs 78%, c 2 (5) = 3.8, p = .049). Participants were compensated $25 for their baseline assessment and $25 for the follow-up assessment.
Treatment Conditions
Educational Materials Only
All patients in both study conditions received pharmacologic treatment at the community's standard of care. Prescribing physicians were blinded as to the nature of treatment given to our subjects, who were told not to reveal to their physician if they were receiving group psychotherapy. If the patient was seeing a psychiatrist or psychologist for individual therapy, they were asked to not enter group psychotherapy with their current or any other practitioner. In addition to this usual care, patients received a packet of carefully selected educational materials about HIV/AIDS. The educational materials comprised a selection from scores of educational materials reviewed by researchers, HIV-positive persons, and physicians specializing in HIV/AIDS care. Educational materials also included a list of referral agencies/individuals. This condition was included so that the participants randomly assigned to the educational control condition would receive some personal benefit and would not be demoralized if they were not offered group therapy.
Supportive-Expressive Group Therapy Plus Education
Patients assigned to the experimental treatment received standard medical care and were enrolled in supportive-expressive group psychotherapy composed of weekly sessions of 90 minutes, each aimed at exploring seven main issues: social support, expression of emotion, detoxifying dying, reordering life priorities, family support, effective communication with physicians, and symptom management [35] [36] [37] [38] . These components comprise an existentially based psychosocial model [39] and are guided by three theoretical rationales: social support, developing active coping responses and emotional expression [40] . Supportive-expressive therapy differs from conventional group psychotherapy in several important areas: 1) it is designed to create a new network of social support and encourages contact outside of the therapy setting; 2) it encourages expression of emotion related to the illnesses and other life stressors; 3) it focuses on existential issues, including working through fears of dying and death, grieving losses in the group and reordering priorities in life; and 4) it focuses away from examination of the effects of early life experiences and relationships in the genesis of current problems. The therapy was also designed and implemented to ensure sensitivity to ethnic issues and to address possible psychopathology or substance use among participants. Therapists guided active exploration of issues by group members but did not offer solutions to problems. Instead, therapists insisted on the group members exploring their feelings and developing solutions to their problems. The last ten minutes of the group was devoted to a self-hypnosis exercise using visual imagery to teach patients how to manage their pain, place problems in a new perspective, and cope with physical health symptoms. Groups typically were comprised of 7-10 group members and two group leaders. Participants assigned to receive this group therapy intervention also received a packet of educational materials that was identical to that received by the participants assigned to the education group.
Assessments
We obtained several important pieces of medical information from the patients' medical records, with their agreement and that of their physicians. This information included the HIV diagnosis and date of diagnosis and whether or not the patients had developed AIDS, which we were able to document for all patients. In addition, the baseline psychiatric status of the patient was determined by clinical interview using the Structured Clinical Interview for DSM-III (SCID) [41] , the standard research tool used to establish reliable and valid DSM-IV diagnosis. No participants were excluded from this sample due to psychiatric reasons. Participants also completed a brief demographic survey that assessed age, marital status, religious affiliation, number of children, ethnicity, sexual orientation, education, employment, and family income. All subjects were assessed before therapy/education began and 12 weeks later (after the last therapy session for those randomized to that modality). HIV viral load and CD4 count were measured by plasma assay. These methods have been extensively explained elsewhere [42] . All outcome variables were assessed by persons blinded to patients' treatment group assignment.
Analysis
Descriptive analyses indicated large variability in CD4 counts, HIV viral load, and their respective change scores across time. The data were not normally distributed and there was substantial heterogeneity of variance across treatment groups. Log transformations did not result in normality. These violations precluded the planned statistical strategy of a one-way repeated measures analysis of variance (ANOVA). Therefore, two non-parametric analyses were conducted. Wilcoxon rank tests were utilized to test for changes over time in CD4 count and HIV viral load within each treatment group. Additionally, Mann-Whitney tests compared CD4 and viral load change scores between the two treatment conditions (group therapy plus education versus education only). Alpha was set at .05, and one-tailed tests were used because the hypotheses for the effects of the intervention were directional. For nine subjects, data were missing either at baseline or outcome due to laboratory failure to obtain. No imputations of missing data were done; rather, the analyses were conducted only for the modified intent-to-treat sample. Table 1 shows the demographic characteristics of the study participants.
RESULTS
CD4 Counts
CD4 counts were available at both baseline and follow-up from 24 patients (96%) in the education only control condition and 26 patients (90%) in the group psychotherapy condition. Subjects randomized to education only showed no statistically significant change in CD4 counts (median difference score = -24.5, range of difference scores: -231 to +407; z = -.49, n = 24, p = .31). A statistically significant increase in CD4 cell count was observed among those randomly assigned to receive group psychotherapy (median difference score: +22.00; range of difference scores: -106 to +307; z = -1.8, n = 26, p = .033). Comparison of change scores indicated a greater increase in median CD4 counts among those participants randomized to received group therapy plus education (z = 1.63, n = 50, p = .051); this difference was at the threshold for statistical significance (effect size: Area Under the Curve (AUC) = .64).
HIV Viral Load
HIV viral load data were available at baseline and outcome from 25 patients in the education only condition and 29 patients in the intervention condition. Patients who were randomly assigned to the education only condition showed no statistically significant change in viral load over the study period (median difference score = -15.0, range of difference scores: -39,000 to +240,000; z = -.47, n = 25, p = .32). In contrast, patients who were randomly assigned to receive group psychotherapy in addition to education showed a statistically significant decrease in viral load (median difference = -160.0, range of difference scores: -734,000 to + 6900; z = -1.9, n = 29, p = .029). However, a comparison of the two groups on viral load change scores was not statistically significant (z = 1.11, n = 54, p = .13; AUC = .41).
Adherence to Medication
Patients reported the number of days that they missed taking their medication. In the control group, 71.4% reported zero days of skipped medication (range 0-4 days). Similarly, 70.6% of patients in the intervention group reported zero days of skipped medication (range 0-2 days). 
DISCUSSION
To our knowledge this is the first study that measured biological outcomes for HIV-seropositive patients randomized to supportive-expressive group psychotherapy as the experimental intervention. A number of studies have examined the efficacy of psychosocial interventions on biological outcomes for HIVseropositive individuals, but despite its widespread use with breast cancer patients, little previous research, outside of that done by Kelly et al. [17] , has been done using supportive-expressive group therapy for patients living with HIV. The overall results of this study provide preliminary data which suggest that supportive-expressive group therapy may be effective in modulating important biological markers of HIV disease progression, particularly that of CD4 count. For viral load, the within-group analysis showed statistically significant improvements in the group therapy condition over time. However, in the between groups comparison of the two treatment arms, the difference in viral load was not statistically significant. Therefore, further research with larger samples is warranted by these preliminary results.
Generalizability of the findings is enhanced by the fact that women as well as men living with HIV infection were included in this study, which is relatively rare in HIV psychosocial intervention research. The sample was ethnically diverse and predominantly low income, which is representative of the emerging epidemiological profile of HIV-seropositive patients in the United States. Another strength of this study is its prospective nature. The generalizability of this study's findings is enhanced by the variability that may have been introduced by having multiple therapists conducting the intervention. This suggests that a wider group of professionals could be trained to conduct effective group psychotherapy for persons living with HIV.
Supportive-expressive group psychotherapy may be useful as an adjunctive treatment with maintenance antiretroviral pharmacotherapy to improve health in HIV-seropositive patients. The results of this study suggest possible immunity benefits of incorporating psychotherapeutic intervention in the treatment of HIV infection.
Future research is needed to try to replicate and extend these preliminary results. A major direction requiring further investigation is to examine possible mechanisms that could account for the observed improvements among the participants who received the supportive-expressive group therapy intervention. It is possible that the observed effects were attributable to increased social support provided by the intervention rather than to particular aspects of supportiveexpressive therapy. Recently, Burgoyne [43] has explored the directionality of the relationship between viral load and social support improvement, asserting that social support improvement is likely the predecessor. One possibility would be that the group therapy intervention bolsters immunity by improving adherence to medical treatment. In a previous research with the larger study sample, no significant improvement in adherence was found among the patients who received group therapy compared to those who did not [44] . Therefore, the greater increase in CD4 cell count among patients who received group therapy compared to those who received education only may not be attributable to adherence to medication. Supportive-expressive group therapy may help to bolster immunity among HIVseropositive patients in other ways, such as through its effects in reducing the stress response of the hypothalamus-pituitary-adrenal axis, a response that is known to down-regulate immunity [45] .
A limitation of this and similar randomized psychotherapy pilot trials is that the design and sample size did not permit identification of the specific mechanisms underlying the effects of the psychosocial intervention on the biological outcomes. Therefore, this study raises questions for further research, such as whether group participation bolsters mental well-being and/or buffers stress, which in turn enhance immunity [46] [47] [48] [49] . Further thought and study should determine effective intervention strategies for optimizing physical health among persons living with HIV.
